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What is claimed is: 

OoV 1 A fuel-control manifold, comprising: 
V a' non-integral body comprising at least three pieces joined together and 
including an upper body segmenl a middle body segment, and a lower body segment; 
a tank port in the upper bddy segment; 
an engine supply port in thfe upper body segment; 
a fueling port in the upper body segment; 

a shutoff valve in the uppW body segment, the shutoff valve including a 
controllable shutoff valve closure having a shutoff-valve first side in fluid flow 
communication with the tank port\ and a shutoff-valve second side in fluid flow 
communication with the engine supply port and with the fueling port; 

a defueling port in the lower body segment; 

a vent port in the upper body segment; and 

a defuel/vent valve in the Uddle body segment, the defuel/vent valve 

comprising \ 

a controllable ball-valve\defueling closure having a defuehng-valve first 

side in fluid-flow communication withWe shutoff-valve second side and a defueling- 
valve second side in fluid-flow commutation with the defueling port, and 

a controllable ball-valve Went closure having a vent-valve first side in 
fluid-flow communication with the vent Aort, and a vent-valve second side in fluid-flow 
communication with the defueling-valveWcond side, 

wherein the defueling closure and the v.ent closure being mounted on a common 
defuel/vent valve stem, and \ 

wherein the defueling closure and the vent\closure cannot be open at the same time. 

2. The fuel-control manifold of claim 1, wherein the shutoff valve closure 
is a ball-valve closure. 
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V^X 3 The fuel-control maAifold of claim 1, further including 
Xanmstrumentationpo^ 

in fluid-flow communication with th^ shutoff-valve second side. 

4. The fuel-control manifold of claim 1, wherein the defuel/vent valve has 
no elastomeric materials therein. 

v 5. A fuel-control manifold, comprising: 

VOabody; 

' a tank port in the bWy; 

an engine supply port in the body; 
a fueling port in the body; 

a shutoff valve in <h\ body, .he shutoff valve including a contro.lable shutoff 
va,ve closure having a fAu.off-va.ve side in n«id flow communicatee 
L por. and a second shuJUe side in fluid flow communion wnh ft. eng,ne 
supply port and the fueling pott; 

a defueling port in the body; 

a vent port in the body; Wd 

a defuel/ven. valve in <hkdy, .he defueVvent valve compnsmg a defuel/ven. 

valve closure structure including 

a controllable ballalve defueling closure having a firs, defuelmg-valv 
side in fluid-flow communicaueL whh ft. second shu.off-valve side and a second 
d efueling-valvesideinfluid-flov)communica.ionwi.hftedeiuelingpor. and 

a con.rol.able ball-Ue ven. closure having a ven.-valve firs, s.de ,n 
fluid-flowcon^unicauonwitt.tt.eVen.pon.andaven.-valve second side in fluid-flow 
!orlnica.ion wiftfte defuelingie second side, wherein fte defuelmg closure and 
the ven, closure are mounted on a ccUnon defuel/ven. valve stem, and 
wherein me defueling closure and ^ven. closure canno. be open a. me same ..me. 

6 . The fue.-con.rol manifold of claim 5, wherein me body has three separa.e 
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segments that are joined together, and wherein the shutoff valve is in an upper body 
segment and the defuel-valve is in a middle body segment. 

7. The fuel-control manifold of claim 5, wherein the defuel/vent valve 
closure structure has no elastomeric materials therein. 

8. The fuel-control manifold of claim 5, wherein the shutoff valve closure 
is a ball-valve closure. 

9 The fuel-controWanifold of claim 5, further including 
V an instrumentation port Lhe body, the measurement port being in fluid-flow 
communication with the shutoff-\alve second side. 

10. A fuel-control manifold, comprising: 
a body; 

a tank port in the body; 

an engine supply port in the body; 

a fueling port in the body; 

a shutoff valve in the body, the shutoff valve including a controllable shutoff 
valve closure having a shutoff-valve first side in fluid flow communication wtth the 
tank port and a shutoff-valve second side in fluid flow communication with the engine 
supply port and the fueling port; 

a defueling port in the body; 

a vent port in the body; and 

a defuel/vent valve in the body, the defuel/vent valve including a defuel/vent 
valve closute structure providing alternative controllable fluid communication between 
the defueling port and the shutoff-valve second side in a first operating pos.tton, and 
between the defueling port and the vent port in a second operating posmon, the 
defuel/vent valve closure structure having no elastomeric materials therein. 
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„ The fuel-contro. manifold of claim 10, wherein the body has three 
separate segmen^at^joined^er.andwherein.teshutoffvaive is in anupper 

body segment and the defuel-valve is in a middle body segment. 

12 . The fuel-control manifold of daim 10, wherein me shutoff valve closure 
is a ball-valve closure. 

13. The fuel-control Manifold of claim 10, further induding 

an ins— tion port il the body, the measurement port bemg ,n flutd-flow 
communication with the shutoff-W second side. 

M . The fuel-control mLold of claim .0, wherein the defuel/vent valve 

va,ve side in fluid-flow communication with the defuding P» £ 

+ La a vent-valve second side in iluid-iiow 
communication with the vent port, *d a ven vai 

• ♦■ the defueling-valve\second side, and wherein 



stem. 

15. 



15 The fuel-control manifold of claim 10, wherein the defuel/vent valve 
eiosJsLturecomprisesatleastonenonmetall^ 
nonmetallic solid component is a thermosetting polymer. 

A fuel-contrbl manifold, comprising: 

/ a body; \ 
a tank port in the bodV; 

an engine supply port^n the body; 
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/-o^^ a fueling port in the body; c u llt nff 
*Y a shutoff valve in Aody, the shutoff va.ve inc.uding a controllable shutoff 

valve closure having a shutoWvalve first side in fluid flow ~ ~* * 
tank port and a shutoff-valve Lnd side in fluid flow con—on wdh the engtne 
supply port and with the fueliAg port; 

a defueling port in the body; 

a vent port in the body; W 

a defueVvent valve in th\body, the defuel/vent valve compnsmg 

adefuelmg-valveLtsideinfluid-flowconmunicationwAfteshutoff- 

valve second side and a defuelingLlve second side in fluid-flow communication w,th 
me dealing porMnd^ ^ \ ^ ^ ^ ^ ^ ^ 

^ a ven,-va,ve second side in fluUflow communication with the defueling-valve 

Cutoff valve and me defud/vent vL being leak free over a temperature range of 
" F to +1 WF and over apresslre range of from 72 pounds per square meh to 
6000 pounds per square inch. 
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